Aim: Sever's disease is a calcaneal apophysitis condition and common childhood problem. Despite various treatment methods, there is not a gold standard treatment. In this study, we aimed to report the efficacy of anti-inflammatory treatment on Sever's disease during a four-year period. Material and Method: The study includes the pediatric patients, between 6-17 years old, who presented to the outpatient clinic with heel pain and had a Sever's disease diagnosis between 2014 and 2017. Demographics and treatment records of patients were reviewed. Results: Of the 74 children who had a diagnosis of Sever's disease, 59 were boys. Mean age was 10.77 (6.87-15.73) years at the time of diagnosis. Mean age was 11.14 (8.04-15.73) and 9.28 (6.87-13.20) years for boys and girls, respectively. Complaints were bilateral in 46 (62.16%) of 74 children. Mean symptomatic period between pain and diagnosis was 12.7 (range 2-108) weeks. Except for one patient, all of the 69 (93.2%) patients' pain was resolved. Two weeks of ibuprofen usage was found to be sufficient for Sever's disease treatment in 68 (91.89%) of our overall patient cohort. Discussion: Non-steroidal anti-inflammatory medication seems to be sufficient to treat most Sever's disease patients. Simple anti-inflammatory treatment is enough for most primary cases; there is no evidence of the positive effect of expensive heel insoles or orthoses.
Effect of anti-inflammatory treatment on Sever's disease management Introduction
Calcaneus apophysitis (called Sever's disease) is a clinical entity that is common in pediatric patients with heel pain [1] . First described by James Warren Sever in 1912 [2] and typically characterized by pain that can be localized by palpation on the calcaneus postero-inferior, it is clinically aggravated by excessive physical activities such as football [3] . Symptoms are usually associated with activity, but resting pain can also be observed in chronic cases. Because the disease is often benign, it rarely requires an extended casting duration or causes the active athlete to withdraw from sporting activities [4, 5] . Scharfbillig and colleagues reported negative effects of calcaneal apophysitis on quality of life [6] . Even in persistent cases, it is rarely necessary to fix with resting plaster. In addition to clinical diagnosis, X-ray graphics confirm the diagnosis, but magnetic resonance imaging is recommended to exclude fracture, tumor, or infection [7, 8] . Sever's disease is seen in girls 8 to 13 years. In boys it is frequently seen in the age range of 11 to 15 years [4] . The frequency of the disease has been reported between 2% and 16% in all musculoskeletal injuries [1] . Sever's disease's incidence is thought to be higher in the active pediatric population [4] . Treatment is conservative. In addition to anti-inflammatory drugs, resting, stretching, strengthening of the calf muscles, heel lifting supports, and personalized orthosis are recommended for treatment [1, 4, 5, 9] . In this study, anti-inflammatory treatment results were discussed for children who applied with heel pain and were diagnosed with Sever's disease.
Material and Method
The patients between 6 and 17 years old were retrospectively researched between 1.1.2014 and 15.12.2017. We searched for the terms "heel", "calc", and "Sever" in the database. All available data was recorded in a table and details were confirmed. Patients with an anamnesis and diagnosis record other than Sever's were excluded. Patients with a suspicious diagnosis and missing anamnesis files were eliminated. Seventy-four patients who were admitted with a bilateral heel pain complaint and who had no history of acute trauma over a four-year period were identified. Pediatric patients who admitted with a heel pain complaint and diagnosed with Sever's disease were included in this study. The patients' age, gender, side, admission period, and symptom duration records were noted. The treatment efficacy was questioned by examining all patients who were diagnosed with Sever's disease and treated with ibuprofen. The results were compared statistically (SPSS Statistics for Windows, Version 20.0, IBM Corp., Armonk, NY, USA).
Results
There were 31 patients in 2014, 19 in 2015, 11 in 2016, and 21 in 2017 who were diagnosed with Sever's disease ( Figure  1 ). Of 74 patients who were diagnosed with Sever's disease, 59 were boys and 15 were girls. The mean age of the patients was 10.77 (6.87-15.73) years. The mean age of boys was 11.14 (8.04-15.73) year, while that of girls was 9.28 (6.87-13.20) years. It was found that the disease was seen in girls relatively younger than boys (p = 0.00116). Symptoms were bilateral in 46 (62.16%) of 74 patients, while the rest had pain in one heel. There was no significant difference between the groups in terms of the distribution of the sides (p = 0.68705). The average time between the onset of complaints and referral to clinic was 12.7 weeks (range 2-108). The patient with the longest complaint was an 11-year-old girl at the time of admission. All patients were treated with an ibuprofen suspension or tablet according to their weight. Total dose was divided into two and treated with a half-dose every 12 hours. Additionally, stretching exercises were described and recommended. All patients were called in during the second week. At the end of two weeks, this treatment was found to be ineffective for only one of the 69 patients. Magnetic Resonance (MR) examination was performed for the differential diagnosis of a nine-year-old male patient who did not benefit from anti-inflammatory therapy. There was only a calcaneal apophyseal edema shown in MR imaging. The patient was treated with a short-leg plaster without mobilization for four weeks. Because of continuing complaints after plaster removal, the patient underwent passive stretching exercises for two weeks under physiotherapist control. Although the patient experienced pain during the eighth week after treatment, it was seen to be relatively less severe than the first application. The disease was often associated with bilateral involvement and seen more often in boys. There was no significant difference between the seasons in terms of periodical submissions (p=0.246) ( Table 1) . As a result of this study, it was determined that two weeks of ibuprofen treatment in Sever's disease was sufficient in 68 (91.89%) of 74 patients. 
Discussion
In this study, it was confirmed that anti-inflammatory treatment alone was effective despite the range of treatment options for Sever's disease. There is little information in the literature on the efficacy of non-steroid anti-inflammatory therapy in the treatment of Sever's disease. Karahan and colleagues, in addition to heel support and stretching exercises, treated their patients with 3x400 mg ibuprofen and topical diclofenac for three weeks and reported good results [10] . Oral non-steroid anti-inflammatory therapy and short-leg casting can be used for two to four weeks [3, 7] . We have seen that ibuprofen treatment at an appropriate dose based on weight is an effective agent against Sever's disease. Although it is the general principle to use conservative methods as a basis for the treatment of Sever's disease, there is not much evidence showing which conservative treatment is more effective [1] . Some recent publications advise using heel supports and restricting sporting activities [1, 5, 9] . Ice, stretching, resting, and activity restraint are the most important treatment methods in many studies [11, 12] . James et al. showed that heel lifting supports, taping methods, and orthoses have no significant contribution to the healing of calcaneal apophysitis-induced heel pain [12] . In published studies that suggest heel lifters are useful, simultaneous ice and stretching treatment had also been applied so the isolated effect of heel supports was not clarified [12] . There are no studies on Sever's disease treatment evaluating the efficacy of pre-marketed heel supports used in the treatment of plantar fasciitis [12] . In our patient group, we did not recommend heel support or orthosis. Only in one resistant case, we recommended an orthosis for four weeks with non-weight mobilization.
In the early 20th-century, childhood heel pain, which was defined radiologically and clinically by Sever, was reported in the literature as Sever's disease [2] . Sever's first definition of the disease was reported to be seen in overactive and overweight children [2] . The radiological findings of the disease were also emphasized in this first study. Lewin claimed that epiphyseal painful inflammation was caused by opposed traction by Achilles and plantar fascias [13] . Apophyseal traction, which occurs in the Achilles tendon insertion in adolescents at the time of rapid growth, may explain the mechanism of pain [14, 15] . This calcaneal apophysitis situation is a benign, self-limiting disease [16] . Finally, fusion of the apophysis with calcaneus terminates the disease [2] . Inflammation process rarely results in apophyseal fracture [17] . Apophyseal fracture was not found in our patient groups. Sever's disease is seen between 8 and 15 years of age [12] . A case with a six-year-old was reported in the literature [18] . In males, it is two or three times more common than in females and symptoms are bilateral in 60% of cases [4] . There was no study on the incidence and prevalence of the disease in the general population until 2013 [12] . Sports traumatology clinics reported 2-16% incidence of disease, but this was considered insufficient to reflect the overall incidence rate [12, 13] . In another study in the Netherlands, Sever's disease incidence was reported as 3.7 / 1000 [19] . There is no study of incidence in our country.
Although high calcaneal apophyseal densities and fragmentation are observed in lateral calcaneal X-ray graphics, this image is not pathognomonic for the disease and may be seen in healthy children [11, 20] . Diagnosis can be made clinically using a history of the patient and X-ray graphy can be used to exclude potential pathologies [7] . Stress fracture, osteomyelitis, Achilles tendinitis, and calcaneus cysts should be considered in the differential diagnosis [7] . MR examination can be performed for this purpose. Bone marrow edema and increased involvement after gadolinium administration can be observed in MR imaging [7] . In our patient group, it was seen that there was no need for further examination except for the one patient who had MR imaging due to persistent pain. A calcaneus lateral X-ray graphy was taken in all patients for confirmation in addition to clinical diagnosis.
In summary, as awareness of calcaneal apophysitis increases, more studies on diagnosis and treatment will be published. 
